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CHAPTER! 
INTRODUCTION 
Digital intbrmation is an immaterial electronic signal traveling on a 
ulobal digital network. To take care of the information explosion, better and 
faster networks are required. Information is growing exponentially. The 
advent of digital libraries has made an impact on the role of the library and 
information professionals as well as end users of information. The digital 
libraries provide the required documents directly to the users on the screen 
enabling the user to interact with digital information. 
However, the traditional libraries become the biggest and saddest 
losers in the digital library revolution. Digital libraries are revolutioning the 
information dissemination with respect to access, speed and availability. In 
the mid-eighties when full-text database arrive on the screen, end user saw a 
greater awareness of the value of digital libraries and the library and 
information professional's skills in searching. Information technology is 
pervasive and also dynamic in nature. The greatness and success of the 
libraries depend more on the strength of their services and their ability to 
connect electronically with one another than their mere huge collections. The 
evolving and emerging trends in the application of digital media and 
ubiquitous distribution of information are compelling the libraries to undergo 
a substantial structural change. The basic concept behind the digital library is 
the sharing of resources globally for providing right and nascent information 
to the right user at the right time. It is the computing terminals having linkage 
to different source of information in electronic or digital form. 
1. DIGITAL LIBRARY 
Digital library does not mean libraries in the classical sense, but a 
network of multimedia systems. A typical digital library is a media server 
(group of interlinked workstations) connected to high-speed networks. Unlike 
a conventional library where users are provided with physical materials from 
many sources, a digital library is a group of distributed repositories that users 
see as a single repository in digital library. 
A digital library is a library in which a significant proportion of the 
resources are available in machine-readable format (as opposed to print or 
microform), accessible by means of computers. The digital content may be 
locally held or accessed remotely via computer networks. 
1.1. DEFINITIONS 
According To Michael Lesk "Digital libraries are organized 
colicclions of digital information. They combine the structuring and gathering 
ol' information, which libraries and archives have always done, with the 
digital representation that computers have made possible." (Lesk, 1997) 
^nJUmdujcJUxMrv 
According to William Arms "An informal definition of a digital 
library is a managed collection of information, with associated services, 
where the information is stored in digital formats and accessible over a 
network. A crucial part of this definition is that the information is managed. 
A stream of data sent to earth from a satellite is not a library. The same data, 
when organized systematically, becomes a digital library collection." 
(William Arms, 2000) 
According to Harter "A digital library contains digital representations 
of the objects found in it - most understanding of the "digital library" probably 
also assumes that it will be accessible via the Internet, though not necessarily 
to everyone. But the idea of digitization is perhaps the only characteristic of a 
digital library on which there is universal agreement." (Harter, 1997) 
According to Ian Witten and David Bainbridge "Digital library is a 
focused collection of digital objects, including text, video, and audio, along 
with methods for access and retrieval, and for selection, organization, and 
maintenance of the collection." (Ian Witten and David Bainbridge, 2003) 
According to Larson "Digital library is a global virtual library- the 
lilnary oflhoiisaiuls of networked electronic libraries." (Ivarsoii) 
1.2. GENESIS OF DIGITAL LIBRARIES 
Vannevar Bush (1945) wrote about the "memex", which is often cited 
as stimulating much of the early application of computers to infomiation 
retrieval. Although the memex was a mechanical device based on microfilm 
technology, it anticipated the idea of hypertext. Library automation began in 
the early 1950s with punched card applications to library technical services 
operations. Licklider (1965) coined the phrase "library of the future" to refer 
to his vision of a fully computer-based library, and ten years later, F.W. 
Lancaster (1978) wrote of the soon-to-come "paperless library." About the 
same time Ted Nelson (1974) invented and named hypertext and hyperspace. 
He also analyzed some of the problems to be identified later in this paper in 
some detail, but was never able to build an operational system. Closer to the 
present, other terms such as "electronic library," "virtual library," "library 
without walls," "bionic library," and others have been used. 
The relatively recent use of the term "digital library" resulted from the 
Digital Libraries Initiative funded by the National Science Foundation, the 
Advanced Research Projects Agency, and the National Aeronautics and Space 
Administration in the United States. In 1994 these agencies granted 24.4 
million dollars to six U.S. universities for digital library research, impelled by 
tiic siicldcn explosive growth of the Internet and the development of graphical 
Web browsers (Pool, 1994). The term was quickly adopted by computer 
scientists, librarians, and others. Thus, while the term "digital library" is new, 
work in bringing digitized information resources to libraries has a history 
spanning several decades. Much can be learned from librarians and 
information scientists who participated in these projects, many of whom had 
considerable experience with library automation and information retrieval 
long before there was an Internet. 
The emergence of World Wide Web in 1993, and its rapid 
development therefore has allowed developers to provide universal access to 
digital libraries. A relatively ambitious pre-web attempt to build a digital 
library was Project Mercury (1989-1992), a joint development of Carnegie 
Mellon University and OCI>C, It developed sollware for uniform access to 
textual and image databases including page images of journal articles. Access 
was to be confined to the university campus with X window interface. 
The Tulip Project (1993-1995), which was, planned prior to the 
emergence of the web, facilitated access to materials science journals. Each of 
eight US universities developed their own solutions for access to the 
electronic versions of these journals. The project revealed a host of practical 
problems with content delivery, content storage, lack of integration with other 
services and authentication. 
In 1990 the Library of Congress launched American Memory-Its first 
pilot project of the National Digital library and its pioneering effort in 
providing materials in digital form for online use. American Memory, a five-
year pilot project, offered digitized versions often of the Library's unique 
collections to more than 40 schools, libraries, and universities across the 
country. 
EULER (European Libraries and Electronic Resources in 
'dnUioducUo*!/ 
Mathematical Sciences) is a project co-funded by the European Commission 
ill the Telematics lor Libraries sector. The aim of the project is to provide 
strictly user oriented, integrated network based access to mathematical 
publications. The EULER service intends to offer a "one-stop shopping site" 
for users interested in mathematics. A common user interface-the EULER 
Engine-will assist the user in searching for relevant topics in all sources at 
once. 
A new Digital Object Identifier (DOI) System has been developed by 
the Association of American Publishers and the Corporation for National 
Research Initiatives in order to facilitate the extension of copyright to the 
Internet. The DOI is a unique identifier (similar to ISSN or ISBN), which will 
allow access to documents-even when their URL changes. The International 
DOI I'oundation was recently founded with headquarters in Geneva and 
Washington, DC. 
1.3. OBJECTIVES OF DIGITAL LIBRARIES 
The main objectives of digital libraries are: 
- To provide fast and efficient access, with multiple access mode. 
- I'o provide efficient information retrieval. 
- To identify all relevant source quickly. 
- To provide rapid access to bibliographic as well as full text 
information. 
^llnimdueUan/ 
- To incorporate learning as well as access. 
- To provide richer context for people to interact with information. 
- To act as a powerful instrument of change in social and work 
practices. 
- To have collections which; 
- Are large and persist overtime. 
- Arc well organized and managed. 
- Contain objects, not just representation. 
- Contain objects, which may be other wise unobtainable. 
- Contain some objects which are originally digital. 
Digital libraries as global, multilingual repositories of data, knowledge, 
sound and images invite people everywhere to become users and learners. 
Digital libraries are inherently international. Knowledge is recorded and 
stored in many form, often using different languages and symbol systems. 
1.4. REQUIREMENTS OF DIGITAL LIBRARIES 
Enough storage location for digital information must be provided. 
Moreover, the server must have access to the Internet. System should provide 
enough hard drive space and should be capable of handling the expected 
access load. System must have a better connection to the Internet, which may 
be of the following types. Depending upon the type of the connection, 
bandwidth and speed of connectivity varies: 
INTERNET CONNECTION 
- Telephone line (Dial up) 
- Leased line 
Satellite connection 
- ISDN 
lor stand-alone computer it should be at least lOOMHz Pentium 
machine. Similar speeds are recommended for UNIX based machine also. 
Wc must also identify the required software. Two of the most popular 
web servers are Microsoft 
Internet Information Server and Netscape's Enterprise Server. For 
UNIX base machines numerous free web servers can be downloaded from the 
web. e.g. NCSAHTTP web server. Many people consider UNIX based 
machines to be more reliable than PCs, because they are multi-user and multi-
tasking. Sollware for UNIX machines has been in use for many years whereas 
that of PC is of relatively new origin. 
1.5. OPEN SOURCE SOFTWARE 
Open source software refers to computer software available with its 
source code and an open source license. Such a license permits anyone to 
study, change, and improve the software, and to distribute the unmodified or 
ntodilkd software. 
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In 1998, a group of individuals advocated that the term free software 
be replaced by open source software (OSS) as an expression, which is less 
ambiguous and more comfortable for the corporate world. Software 
developers may want to publish their software with an open-source software 
license, so that any body may also develop the same software or understand 
how it works. Open-source software generally allows any body to make a new 
version of the software, port it to new operating systems and processor 
architectures, share it with others or market it. The aim of open-source is to let 
the product be more understandable, modifiable, duplicable, or simply 
accessible, while it is still marketable. 
1.5.1. Dspace 
•Jointly developed by MIT Libraries and Hewlett-Packard Labs, the 
Dspace software platform serves a variety of digital archiving needs. 
Dspace is freely available as open source software. D.space is 
groundbreaking digital repository system that captures, stores, indexes, 
preserves, and redistributes an organization's research data. Dspace is 
designed for ease-of-use, with a web based user interface that can be 
customized for institutions and individual departments. 
1.5.2. The Greenstone Digital Library Software 
Greenstone is a suite of software for building and distributing digital 
library collections. It is not a digital library but a tool for building digital 
libraries. It provides a new way of organizing information and publishing it 
9nUoducUoiv 
on the Internet in the form of a fully searchable, metadata-driven digital 
library. It has been developed and distributed in cooperation with UNESCO 
and the Human Info NGO in Belgium. It is open source, multilingual 
software, issued under the terms of the GNU General Public License. 
1.5.3. GNUTECA 
GNUTECA is a Free, Open Source Software for Library Automation, 
including a Loan System, Catalog Collaboration, MARC Editing among 
others. It has a Web and GTK (graphic) interface. 
L5.4. OCLC SiteSearch Open Source Project 
The OCLC SiteSearch software provides a comprehensive solution for 
managing distributed library information resources in a World Wide Web 
environment. It offers tools that integrate electronic resources under one web 
interface, provide flexible access to resources, and build text and image 
databases locally. 
1.5.5. LearningAccess ILS 
The LearningAccess ILS is a full-feature Open Source library 
automation system developed for use by public and school libraries 
throughout world. The Institute will make this system available free to 
libraries that, because of cost, have been unable to achieve the benefits of 
automation. The system fully supports MARC21, Z39.50, Unicode and other 
critical library standards as identified by IFLA. 
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1.6. ADVANTAGES OF DIGITAL LIBRARIES 
Traditional libraries arc limited by storage space; digital libraries have 
the potential to store much more information, simply because digital 
information requires very little physical space to contain it. As such, the cost 
of maintaining a digital library is much lower than that of a traditional librar>'. 
A traditional library must spend large sums of money paying for staff, book 
maintenance, rent, and additional books. Digital libraries do away with these 
fees. 
Digital libraries can immediately adopt innovations in technology 
providing users with improvements in electronic and audio book technology 
as well as presenting new forms of communication such as v/ikis and blogs, 
• No physical boundary. The user of a digital library need not to go 
to the library physically; people from all over the world can gain access to the 
same information, as long as an Internet connection is available. 
• Round the clock availability. A major advantage of digital 
libraries is that people can gain access to the information at any time, night or 
day. 
• Multiple accesses. The same resources can be used at the same 
time by a number of users. 
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• Structured approach. Digital libraries provide access to much 
richer content in a more structured manner, i.e. we can easily move from the 
catalog to the particular book then to a particular chapter and so on. 
• Information retrieval. The user is able to use any search term 
bellowing to the word or phrase of the entire collection. Digital libraries can 
provide very user-friendly interfaces, giving clickable access to its resources. 
• Preservation and conservation. An exact copy of the original can 
be made any number of times without any degradation in quality. 
• Space. Whereas traditional libraries are limited by storage space, 
digital libraries have the potential to store much more information, simply 
because digital information requires very little physical space to contain them. 
When a library has no space for extension digitization is the only solution. 
• Networking. A particular digital library can provide a link to any 
other resources of other digital libraries very easily; thus a seamlessly 
integrated resource sharing can be achieved. 
• Cost. In theory, the cost of maintaining a digital library is lower 
than that of a traditional library. A traditional library must spend large sums 
of money paying for staff, book maintenance, rent, and additional books. 
Although digital libraries do away with these fees, it has since been found that 
digital libraries can be no less expensive in their own way to operate. Digital 
libraries can and do incur large costs for the conversion of print materials into 
digital format, for the technical skills of staff to maintain them, and for the 
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costs of maintaining online access (i.e. servers, bandwidth costs, etc.). Also, 
the information in a digital library must often be "migrated" every few years 
to the latest digital media. This process can incur very large costs in hardware 
and skilled personnel. 
1.7. DISADVANTAGES OF DIGITAL LIBRARY 
Some people have criticized that digital libraries are hampered by 
eopyriglit law, bec.'ui.se works cannot be shared over dilTcrent periods of time 
in the manner of a traditional library. The content is, in many cases, public 
domain or self-generated content only. Some digital libraries, such as Project 
Gutenberg, work to digitize out-of-copyright works and make them freely 
available to the public. An estimate of the number of distinct books still 
existent in library catalogues from 2000B.C. to 1960 has been made. 
Digital libraries cannot reproduce the environment of a traditional 
library. Many people also find reading printed material to be easier than 
reading material on a computer screen although this depends heavily on 
presentation as well as personal preferences. Also, due to technological 
developments, a digital library can see some of its content become out-of-date 
and its data may become unaccessible. 
Digital libraries are wholly dependent on cheap, abundant sources of 
electricity; a secondary form of energy which is produced primarily from 
fossil fuels and to a lesser extent from nuclear and "green" sources. Without 
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electricity, the content cannot be accessed. Hence, any threat to the energy 
security of a society will threaten the very existence of the digital library. 
1.8. DIGITAL LIBRARY: INTERNATIONAL INITIATIVES 
1.8.1. Harvard University 
It is an operational social science Digital Data Library with a virtual 
data center for managing and sharing social science data for teaching and 
research purpose across multiple institutions. 
1.8.2. University of Michigan 
Large-scale multimedia digital library for earth and space sciences. 
The main research areas are scale, heterogeneity and software agents. The test 
bed will consist of a distributed environment, populated by three classes of 
co-operating agents: user interface agent, mediation agent, and collection 
interface agents. 
1.8.3. National Preservation office at the British Library 
It is developing a national strategy for preservation that includes 
assembling best practices; developing scalable and posted models for 
converting, accessing and preserving digital information, identifying areas 
needing research and evolution; coordinating UK initiatives in these areas; 
exploring funding models; and mobilizing resources. 
14 
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1.8.4. Royal Library of Sweden 
It is specially and active in metadata standards and digital preservation 
strategics for electronic publications. It is using robots to identify and 
download all Swedish web pages. 
1.9. DIGITAL LIBRARY: INDIAN INITIATIVES 
1.9.L Indian Institute of Science (IIS), Bangalore 
The Indian institute of science, Bangalore has set up a digital library, 
the first of its kind in the country. The new cyber library used the IBM digital 
library software, running on fast computers with good communication links, 
the Indian institute of science digital library will be accessible from any where 
in the world. The digital library of IIS in anticipated to be developed into a 
national resource available to people all over country for research and 
education. A digital information center has been set up, this integral part of 
the DL, will be managed by a programme committee, comprising several 
faculty members of the institute. It will function in a project mode over the 
next few year. 
1.9.2. Physical Research Laboratory, Ahmedabad 
The physical research laboratory (PRL), Ahmedabad, is an acclaimed 
research institute in the field of physical, space and earth sciences. Scientists 
and researchers here, as everywhere, need quick and accurate information. 
PRL library has rich collection of about 45,000 documents including bound 
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volumes. PRL library has been a pioneer in automating various library 
tiinclions. It is going to be digitalized, which will help the users of the library 
immensely in working simultaneously with multiple distributed information 
source. Ihis will allow them to make rapid decisions about what is relevant to 
them. Secondly, the infrastructure is available. There are various kinds of data 
being used by the scientists regularly. For instance, Preprints (an article 
before it is printed in a journal) and technical reports. These publications of 
PRL scientists can be made available full text in multiple formats preferably 
in PS Format (post script format). Another collection, referred quite often is 
Ph.D. thesis submitted by the students carrying out doctoral study at PRL. 
Now a day, full text of these are already available in PS format with the 
students. This database of PRL publications can be made available on the 
web. 
1.9.3. Indian Statistical Institute 
The ISI library has been building up digital collections since 2000. The 
library has a diverse collection and 270 current titles that are being served up 
to its users from a set of independent web sites. Like many other libraries, the 
ISl library delivers and manages all types of digital content. The LSI Library 
subscribes to 270 journals, 200 of which are online in the full text formal in 
addition to the print subscription. These electronic journals are provided by 
the publisher, converted to HTML and made to available on the web. The 
information resources on the Internet are stored as computer files together 
16 
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wilh iheir Internet protocol (IP) address. The database gives details of the 
publisher and year of the volumes available in the library. The databases are 
available for standalone or networked use and are categorised by alphabetical 
title and subject into electronic free journals, online databases, and Internet 
resources - including subject gateways. 
1.9.4. The Electronic Library, NISCAIR 
The electronic library in NISCAIR came into existence from 1^ ' April 
1995 with a view to develop the library of the future. Broadly, the function of 
this library are acquisition of electronic journals, CD-ROM Networking, 
Document Copy Supply, and Electronic Information Services, etc. The 
electronic library is currently receiving 2012 journals in full text and 2348 
journals with only abstracts of articles and another 3000 IEEE/IEEE 
sponsored conference proceedings standards. 
1.10. DEPARTMENT OF LIBRARY AND INFORMATION SCIENCE 
1.10.1.Historical background 
Dept. of Library & Information Science of Aligarh Muslim 
University is a premier institution in the field of Library Science. This 
department is one of the nation's pioneering schools in the education of library 
and information profession, with a history that reaches back more than fifty 
years. 
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The foundation of the Department of Library Science was laid way 
baciv in 1950-51 with the introduction of a 'Certificate Course in Library 
Science, by the then University Librarian, Late Prof. S. Bashiruddin. The 
course proved so popular that alller a few years, the University decided to run 
two courses a year. Encouraged by the success of the certificate course, Late 
Prof S. Bashiruddin introduced 'Bachelor of Library Science' in 1958-59 with 
full time Lecturers for the first time in the country. The Certificate course was 
discontinued in 1968-69. Subsequently, 'Master of Library Science' was 
introduced in 1970-71. Another pioneering step taken by the Dcpartmcnl in 
the year 1986-87 was the introduction of Library Science as a subsidiary 
sui^ jccl al B.A. level in the Faculties of Arts and Social Science. Realizing the 
need ;iiul importance of research in the subject, the Department started 
M.Phil. /Ph.D. programme since 1990-91. Meanwhile the department shifted 
from the rear portion of Maulana Azad Library to the present building in 
Kennedy Hall Complex in 1995. 
L10.2.Seminar Library of the Department 
The Library of the Department consists of a rich collection of about 
4200 books and 300 bound journals. The library currently subscribes to 10 
Journals from India and equal number of journals from abroad. 
Hie seminar library of the Department has been developed into a 
"Fully Automated Library" with issue and return of books through Barcode, 
OPAC, Access to e-journals and CD workstation. A portion of the seminar 
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library has been glass portioned to provide services through exclusively 
devoted terminals. 
1.11. STATEMENT OF THE PROBLEM 
The problem selected for the present project is entitled "Digitization of 
the Dissertations (1972-1987) and Bound Journals of Seminar Library using 
Greenstone". 
1.12. OBJECTIVES OF THE PROJECT 
Major objectives of the project are: 
• Digitization of the bibliographic information and abstracts of the 
dissertations and bound journals; 
• Information that is digitized can become available to all the users; 
• To promote efficient delivery of information economically to all the 
users; 
• To promote fast and efficient delivery of information economically to 
all the users. 
1.13. NEED OF THE PROJECT 
Preservation of the documents is a very important aspect because it is 
often very difficuU to replace the original document once deteriorated. After 
getting digitized the original document, it can be easily kept away from the 
users since they may use the digital copy. Since the dissertations and bound 
journals are not available in soft form, the present project has a great 
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imporUincc for this purpose and when the digital database has a link to the 
Internet it ean be access anyplace by many users at one time. 
Abstract is a concise form of the document and it provides central idea 
of a document. The bibliographic information and abstracts give outline of the 
documents. Thus user can easily understand that a particular document is 
relevant or not for his/her needs. 
Digital documents have several advantages over conventional 
documents. If it is available online, it can be access at anyplace and anytime 
by the user and it can be accessed by a number of users simultaneously. Users 
can conduct searches by title, author, content or full text searches or 
combination of these, i.e. multisearches using Boolean logic. 
The main motive of the present project is to provide digital database of 
bibliographic information and abstracts of the dissertations and bound 
volumes to the teachers, research scholars and the students. 
1.14. DISSERTATION 
The Post Graduate dissertation is an important document submitted to 
the universities in partial fulfillment of the requirements for the award of the 
degree of 'Master of Library and Information Science'. They are valuable 
primary sources, v^ h^ich report original work in specific fields. 
The Seminar library of Department of Library and Information Science 
has a collection about 488 dissertations submitted from 1972. 
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1.15. LIBRARY HERALD 
Library Herald is a medium for publishing original contribution in the 
field of library science and library services. Library Herald is published by 
Delhi Library Association. It is published in March, June, September, and 
December. Library Herald is indexed in Library literature and abstracted in 
Library and Information Science Abstracts, Index India, Indian Library 
Science Abstracts and Guide to Indian Periodical Literature. 
1.16. ILA BULLETIN 
ILA Bulletin is the official organ of the Indian Library Association. It 
is published from Delhi. ILA Bulletin is a medium for publishing original 
contribution in the field of library and information science. 
1.17. METHODOLOGY 
The problem for the present study is entitled "Digitization of 
Dissertation (1972-1987) and Bound Journals of Seminar Library using 
Greenstone". 
The investigator has selected the dissertations submitted during 1972-
1987 for the digitization. Among bound journals investigator has selected 
only two journals such as Library Herald (V-41 and V-43) and ILA Bulletin 
(V-38 and V-35). Then, bibliographic information along with abstracts have 
been prepared for the dissertations and bound journals. 
21 
After that metadata for the dissertations and bound journals have been 
created and then bibliographic information and abstracts of the dissertations 
and bound journals have been uploaded on the greenstone. 
1.18. LIMITATION OF THE PROJECT 
The major limitations of the present project are as follows: 
• It covers only bibliographic information and abstracts of the 
dissertations submitted during the year of 1972-1987. 
• It covers only two volumes of bound journals, Library Herald (V-43 
and V-41) and ILA Bulletin (V-38 and V-35). 
• It covers full-text of the collection of dissertations submitted in the 
year of 2005. 
• It covers only bibliographic information and abstracts of the articles of 
the bound volume of the journals, i.e. Library Herald and ILA 
Bulletin, not the full article. 
1.19. CONCLUSION 
Libraries of twenty first century extend beyond the doors of one 
building. These will provide immediate access to a variety of print and 
electronic information resources when the users need them. The library of the 
future will be a place where students, faculty, researchers, scholars and 
decision makers will access the vast information resources of the world. The 
digital libraries assist scholars to what relevant information exists, anywhere 
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in the world in a multimedia format. The challenge for all of us is to continue 
laying the foundations for this new environment-and move ahead into the 
information age. The use of electronic technologies, however, has introduced 
new challenges for libraries and librarians. In future, information handlers 
will be required to understand different software interfaces and to develop 
different kind of storage and indexing techniques so as to retrieve the 
pinpointed information from the vast reservoir of electronic data. 
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CHAPTER-II 
2. GREENSTONE: AN INTRODUCTION 
Greenstone digital library software began in 1995, with a small group 
of people who wanted to make online technical reports more accessible to the 
research community by presenting them over the Web in a uniform and fully 
searchable way. Combining skills from several areas, and using existing 
public-domain compression and indexing software, a tool was devised that 
compiled an index from the full text of a large set of computer science 
technical reports gathered from many international FTP sites. Users could 
search for documents using any combination of words, and receive an ordered 
list of documents whose ftiU text included those words, along with hyperlinks 
back to the original documents. The result was striking: it ft-equently drew 
attention to many extremely pertinent but previously unknown documents 
(such as obscure PhD theses), without the need to invest any effort in manual 
metadata production. 
Greenstone is a suite of software for building and distributing digital 
library collections. It provides a new way of organizing information and 
publishing it on the Internet or on CD-ROM. Greenstone is produced by the 
New Zealand Digital Library Project at the University of Waikato, and 
developed and distributed in cooperation with UNESCO and the Human Info 
*^teenstonec sin/^niaoductUuv 
NGO. It is open-source, multilingual software, issued under the terms of the 
GNU General Public License. 
(irccnstonc is an open-source soflware system Ibr building, 
maintaining and serving digital library collections. It runs on a wide variety of 
platforms and provides full-text mirroring, indexing, searching, browsing and 
metadata extraction. With features that have evolved out of honours, masters 
and PhD research projects, most of the development is done within the New 
Zealand Digital Library (NZDL) research group at the University of Waikato. 
Greenstone has two classes of users: those who build collections and 
those who access collections as end-users. Librarians are an important group 
of potential collection-builders but Greenstone is aimed at anyone who wants 
to create a structured repository of documents. Thus, Greenstone's target users 
are a diverse multi-disciplinary group. 
2.L OBJECTIVES OF GREENSTONE 
The aim of the Greenstone software is to empower users, particularly 
in universities, libraries, and other public service institutions, to build their 
own digital libraries. Digital libraries are radically reforming how information 
is disseminated and acquired in UNESCO's partner communities and 
institutions in the fields of education, science and culture around the world, 
and particularly in developing countries. 
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2.2. FEATURES OF GREENSTONE DIGITAL LIBRARY SOFTWARE 
The features of greenstone digital library software are as follows: 
Greenstone is: 
• Widely accessible. Collections are accessed through a standard 
web browser. 
• Multi-platform. Collections can be served on Windows and Unix, 
with an external Web server or (for Windows) a built-in one. 
• Metadata-driven. Browsing (and, if desired, searching) indexes 
are built from metadata. Metadata may be associated with each 
document or with individual sections within documents. It must be 
provided explicitly (often in an accompanying XML or spreadsheet 
file) or derivable automatically from the source documents. 
• Extensible. Plugins can be written to accommodate new document 
types. Classifiers can be written to create new kinds of browsing 
indexes based on metadata. 
• Multi-language. Unicode is used throughout and is converted on 
the tly to an encoding supported by the user's Web browser. Separate 
indexes can be built for different languages: a plugin allows automatic 
language identification for multilingual collections. 
• International. The interface is available in multiple languages: 
new ones are easy to add. 
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• Large-scale. Collections containing millions of documents, and up 
to several gigabytes, have been built. Full-text searching is fast. 
Compression is used to reduce the size of the indexes and text. 
• Z39.50 compatible. The Z39.50 protocol is supported for accessing 
external servers and (under development) for presenting Greenstone 
collections to external clients. 
2.3. OVERVIEW OF GREENSTONE 
The Greenstone Digital Library Software from the New Zealand 
Digital Library project provides a new way of organizing information and 
making it available over the Internet. Collections of information comprise 
large numbers of documents (typically several thousand to several million), 
and a uniform interface is provided to them. Libraries include many 
collections, individually organized-though bearing a strong family 
resemblance. The structure of a collection is determined by a 
configuration file. Existing collections range from newspaper articles 
to technical documents, from educational journals to oral history, from 
visual art to videos, from MIDI pop music collections to ethnic folksongs. 
Making information available using Greenstone is far more than just 
"putting it on the Web." The information becomes searchable, browsable, and 
maintainable. Each collection, prior to presentation, undergoes a "building" 
process that, once established, is fully automatic. This creates all the 
structures used for access at run-time. Searching utilizes various indexes of 
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text and/or metadata, while browsing utilizes metadata such as title and 
author. When new material appears, it is incorporated into the collection by 
rebuilding. 
To address the broad demands of digital libraries, the system is public 
and extensible. Issued under the GNU public license, users are invited to 
contribute modifications and enhancements. Widely used internationally, 
Greenstone supports collections in many different languages. Greenstone CD-
ROMs have been published by the United Nations and other humanitarian 
agencies for distribution in developing countries. 
Information collections built by Greenstone combine full-text search 
with browsing indexes based on different metadata types. There are several 
ways for users to find information, although they differ between collections 
depending on the metadata available and the collection design. 
Information collections built by Greenstone combine full-text search 
with browsing indexes based on different metadata types. There are several 
ways for users to find information, although they differ between collections 
depending on the metadata available and the collection design. 
2.4. FINDING INFORMATION 
Greenstone digital library systems generally include several separate 
collections. A home page allows user to select a collection; in addition, each 
collection's "about" page (as in Figure 1) gives information about how the 
collection is organised and the principles governing what is included. 
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In Figure 1, the Global Help Project's Humanity Development Library 
(HDL) is being searched for chapters matching the word butterfly. The default 
search interface is a simple one, suitable for casual users. Advanced searching 
- which allows Boolean expressions, phrase searching, and case and stemming 
control - can be enabled from a "Preferences" page. This particular collection 
contains indexes of chapters, section titles, and entire books. 
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Figure 1: Searching the HDL collection. 
In Figure 2, the same collection is browsed by subject; by clicking the 
bookshelf icons, the user has discovered an item under Animal Husbandry. 
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Figure 2: Browsing the HDL collection by subject. 
Clicking a book icon displays the front cover on the left of Figure 3, 
and the table of contents is automatically constructed at the start of the 
document. The current focus, Introduction and Summary, is shown in bold: 
its text starts further down the page. 
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Figure 3: Reading a book in the HDL. 
Searching is full-text, and - depending on the collection - users select 
indexes built from different parts of the full text or the metadata. Some 
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collections have separate indexes of full documents, sections, paragraphs, 
titles, and section headings, each of which can be searched for particular 
words or phrases. When browsing, users examine data structures created from 
metadata: lists of authors, titles, dates; hierarchical classifications; and so on. 
Structures for both searching and browsing are specified by instructions in the 
configuration file, and can be rebuilt entirely automatically. No information is 
inserted by hand. 
Each document may be hierarchically organized into logical sections, 
each of which comprises paragraphs. Metadata such as author, title, date, 
keywords, may be associated with documents, or with individual sections. 
This is the raw material for indexes. It must either be provided explicitly (for 
example, in an accompanying spreadsheet) or be derived automatically from 
the source documents. Metadata is stored with the document for internal use. 
The software is organized so that "plugins" import documents and 
transform them into a standard XML form with metadata included. There are 
plugins for plain text documents; HTML, Word, PostScript and PDF files; 
email; and common bibliographic formats. New plugins can easily be written 
- several have been specially produced for proprietary formats. If the 
collection contains source documents in different forms, it is just a matter of 
specifying the necessary plugins. Plugins also perform metadata conversion, 
whether from internal sources such as HTML's <title> and <meta> tags or 
Word's "summary" properties, or from externally specified XML or 
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spreadsheet files. Many collections express metadata in ad hoc ways: these 
require bespoke plugins. Some plugins also extract metadata from documents 
using text-mining techniques. There are plugins that identify languages and 
extract acronyms, historical dates, email addresses, key phrases, etc. 
Modules called "classifiers" build browsing structures from metadata -
alphabetic lists, dates, hierarchical classifications, etc. The Humanity 
Development Library collection shown in the example above has four 
metadata indexes. User can access publications through a subject hierarchy 
using the subjects button (Figure 2); by title, which displays a list of books in 
alphabetic order (Figure 4); by organization (i.e., Dublin Core "publisher"); 
or by a list of hints defined by the collection's editors. Dublin Core forms a 
base that is extended to accommodate idiosyncratic requirements of collection 
designers. 
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Figure 4: Browsing titles in the HDL. 
I n 
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The Unicode character set is used throughout, so documents - and 
interfaces - can be in any language. Collections have been produced in 
English, French, Spanish, German, Maori, Chinese, Russian, and Arabic, and 
Greenstone has interfaces in all these languages and more - including a text-
only version for visually impaired users. Collections can contain text, 
pictures, audio and video clips, and music. Most non-textual material is linked 
to textual documents or accompanied by textual captions to support searching 
and browsing. Compression technology is used throughout to ensure best use 
of storage. 
The system includes an "administrative" function whereby specified 
users can examine the composition of all collections; protect documents so 
that they can only be accessed by registered users on presentation of a 
password, and so on. User activity logs record all queries made to every 
Greenstone collection (though this facility can be disabled). 
Although primarily designed for web access, collections can be printed 
on self-installing Windows CD-ROMs with a built-in web server and the 
same web interface. These operate standalone on all Windows versions - a 
requirement that complicates the software design but is crucial for users in 
underdeveloped countries seeking access to humanitarian aid collections. 
The system operates under UNIX, Windows and works with standard 
Web servers. A flexible process structure allows different collections to be 
served by different computers and yet presented to the user as part of the same 
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digital library - and even, seamlessly, as part of the same collection. Existing 
collections can be updated and new ones brought on-line at any time, without 
bringing the system down - the interface process checks periodically and 
automatically adds new collections to the list presented to the user. 
2.5. THE COLLECTOR 
The structure of each collection is determined at set up. This includes 
specifying the format (or formats) of source documents, deciding how to 
display the documents on the screen, determining what the source of metadata 
will be, choosing what full-text searching and browsing facilities should be 
provided, and outlining how the search and browsing results should be 
displayed. Once a collection is in place, new documents in the same format 
can be added automatically. 
The Greenstone "Collector" is an interactive subsystem for managing 
and accessing collections. The Collector can be used to: 
Create a new collection with the same structure as an existing one; 
Create a new collection with a different structure; 
Add new material to an existing collection; 
Modify the structure of an existing collection; 
Delete a collection; 
Write an existing collection to a self-contained, self-installing 
Windows CD-ROM. 
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A user will walk through the process of using the Collector to create a 
new collection, in this case from a set of html files stored locally. First, an 
explanatory Web page appears that asks the user to decide first whether to 
work with an existing collection or build a new one. The former case covers 
the first two options above; the latter covers the remainder. 
2.6. LOGGING IN 
Either way it is necessary to log in before proceeding. Note that, in 
general, users access the collection-building facility remotely, and build the 
collection on a Greenstone server. Because arbitrary users cannot be allowed 
to build collections, access authorization is required. Thus a central library 
can, if desired, offer a service to people wishing to build information 
collections on it. Users who run Greenstone on their own computer may build 
collections locally, but must still log in to prevent arbitrary users of their 
library from building collections. 
2.7. DIALOG STRUCTURE 
Upon completion of login, a new page appears that shows the sequence 
of steps involved in collection building: 
2.7.L Collection information 
2.7.2. Source data 
2.7.3. Configuring the collection 
2.7.4. Building the collecfion 
2.7.5. Viewing the collection. 
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The first step specifies the collection's name and associated 
information - Figure 5 provides an example of how this interaction might 
appear. The second step defines where the source data will come from. The 
third step tailors the configuration options, which requires considerable 
understanding of what is going on - this step is really for advanced users. In 
the fourth step, all the (computer's) work is done - the system makes all the 
indexes and gathers together all information required to make the collection 
operate. Finally, the new collection can be viewed. 
These steps appear as a linear sequence of buttons at the bottom of 
each Collector page so that users can keep track of where they are. Buttons 
change color to reflect the current stage. The display is modeled after the 
"wizards" that are widely used to guide users through the installation of new 
commercial software. 
2.7.1. Collection information 
The first step, collection information (Figure 5), is to enter some 
information about the new collection. The title is a short phrase used to 
identify the collection. The email address is used for diagnostic reports in case 
any problems arise with the collection. The user also enters the text that 
appears under About this collection (e.g., Figure 1). An arrow appears at the 
bottom of the screen to indicate the user's position in the collection-building 
sequence - in this case the collection information stage. The user proceeds 
by clicking the green button, labeled source data. 
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Figure 5: A typical stage in using the Collector. 
2.7.2. Source data 
Next the user specifies the source text that comprises the collection. 
The collection is either completely new or a "clone" of an existing one. 
Creating a new collection with totally novel structure is a major undertaking, 
and most new collections are clones of existing ones. The user chooses which 
collection to clone from a pull-down menu. Most Greenstone installations 
have several different collections. The document file types in the new 
collection should be amongst those in the one being cloned, the same 
metadata should be available, and the metadata should be specified in the 
same way. However, Greenstone is equipped with sensible defaults. If 
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2.7.3. Configuring the collection 
The construction and presentation of all collections is controlled by 
specifications in a configuration file. Advanced users may use the next page 
to alter the settings in this file. Most, however, will proceed directly to the 
final stage where the computer "builds" the new collection. 
2.7.4. Building the collection 
The next stage is where the computer "builds" the new collection. Up 
until now, the responses to the dialogue have merely been recorded in a 
temporary file. The building stage is where the action takes place. 
The building stage is where the action takes place. First, an internal 
name is chosen for the collection, based on the title that has been supplied. 
Then a directory structure is created that includes subdirectories to receive, 
index and present the source documents. A recursive file system copy 
command is issued to retrieve source documents already on the file system; 
for offsite files a web mirroring package is used to copy the specified site 
along with any related image files. 
Next, the documents are converted into a standard XML form. 
Appropriate plugins to perform this operation must be specified in the 
collection configurafion file. This done, the copied files are deleted: the 
collection can always be rebuilt from the information stored in the XML files. 
41 
^teenstonec situ^niAodueManf 
Then the full-text searching indexes and browsing structures specified 
in the collection configuration file are created. Finally, the result of the 
building process is moved to the area for active collections. This precaution 
ensures that if a version of this collection already exists, it continues to be 
served right up until the new one is ready. The software assigns a global, 
persistent identifier to each document to ensure that the changeover is almost 
always invisible to users. 
The building stage is potentially time-consuming. Small collections 
take a minute or so but large ones can take a day or more. The Web is not a 
supportive environment for lengthy activities, A button is provided that 
allows the user to stop the building process immediately, but users cannot be 
prevented from leaving the building page. If they do, the Collector continues 
regardless. 
Progress is displayed in a status area at the bottom of the building 
screen, updated every few seconds. Warnings are issued if any of the 
following occur: 
• Non-existent input files or URLs are requested, 
• There is no plugin that can process a file, or 
• Associated files - such as images embedded in html documents -
are missing. 
Users should monitor progress by keeping this window open in their 
browser. If any errors terminate the process, they appear here, 
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2.7.5. Viewing the collection 
When the collection is built and installed, a View collection button 
becomes active. Clicking this button takes the user directly to the newly built 
collection. Also, email is sent to the collection's contact email address and to 
the digital library administrator whenever a collection is created (or 
modified). This allows those responsible to monitor what is happening on the 
system. 
2.8. WORKING WITH EXISTING COLLECTIONS 
Four additional facilities are provided when working with existing 
collections: adding new material, modifying the collection structure, deleting 
the collection, and printing it on a CD-ROM. 
The same dialog structure is used to add new material to an existing 
collection, but entry is at the "source data" stage. New data is copied as before 
and converted to XML, joining any existing imported material. Revisions of 
old documents should perhaps replace existing ones rather than being treated 
as entirely new. However, this is so difficult to determine that all new 
documents are added to the collection unless they are textually identical to 
existing ones. While an imperfect process, in practice the browsing structures 
are sufficiently clear to make it easy to ignore near-duplicates. The aim of the 
Collector is to support the most common collection-building tasks in a 
straightforward manner. If greater control is necessary, it can be achieved by 
using a suite of command-line scripts instead of the Collector interface. 
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The structure of existing collections is modified by editing their 
configuration file. Here, the dialog is entered at the "configuring the 
collection" stage. 
To delete a collection, select it from a list and confirm its deletion. 
Only collections built by the Collector can actually be removed - others 
(typically built by advanced users working from the command line) are not 
shown in the list. It would be nice to be able to selectively delete material 
from a collection through the Collector, but this functionality does not yet 
exist. At present this must be done from the command line by inspecting the 
file system. 
Finally, to write an existing collection to a CD-ROM, select the 
collection and it is automatically massaged into a disk image in a standard 
directory. 
2.9. THE COLLECTION CONFIGURATION FILE 
Figure 6 shows a collection configuration file. Some of the 
information in it was gathered from the user during the Collector dialog. The 
indexes line builds a single index comprising the text of all the documents. 
The classify line builds an alphabetic classifier of the title metadata. 
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creator armetteb@cs.W3ikato,ac.n2 
niaintatner anneReb@cs waikato.ac.iu 
public true 
beta true 
indexes docutncnttext 
defaultmdex document *ext 
plugin ZIPPlug 
plugin OMLPlug 
plugin TEXTPbg 
plugin HTMLPlug-file w url 
plugin EMAlLPlug 
plugui Arc Plug 
plugin RecPlug 
classify AZList metadats=T!tle 
collectionmeta coliectionname 'Women's Kistoiy Excerpt" 
collectionmeu coUectionextra This collection is an excetpt for deffloiutratioa purposes, based on the\ 
Women's Histuy Primaty Sources coliectioa It consists of primary\ 
sources and assodated s^orm^on on wonwa's history gathered from\ 
Web sites around the wodd. The coUection contains _aboutiiumdoc$_\ 
documents' 
collectionmeta document.text 'documents' 
Figure 6: Configuration file for a simple collection. 
A permissive list of plugins is included. ZIPPlug uncompresses any 
Zipped files, and makes them available to the other plugins. "GML" is the 
name of the internal XML document format, and GMLPlug processes 
previously imported documents. TEXTPlug, HTMLPlug and EMAlLPlug 
process documents of the appropriate types, identified by their file extension. 
RecPlug (for "recursive") expands subdirectories and pours their contents into 
the plugin list, thereby traversing arbitrary directory hierarchies. 
More indicative of Greenstone's power than the generic structure 
shown in Figure 6 is the ease with which other facilities can be added. To 
choose just a few examples: 
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• A full-text, searchable index of titles could be added by augmenting 
the indexes line with one extra item. 
• If authors' names were encoded in the Web pages using the html 
metaname construct, a corresponding index of authors could also be 
added by expanding the indexes line. 
• With author metadata, an alphabetic author browser would require an 
additional classify line. 
• Word and/or PDF documents could be included by specifying the 
appropriate plugins. 
• Language metadata could be inferred by specifying an "extract-
language" option to each plugin. 
• With language metadata present, a separate index could be built for 
document text in each language. 
• Acronyms could be extracted from the text automatically and a list of 
acronyms added. 
• Key phrases could be extracted from each document and a key phrase 
browser added. 
• A phrase hierarchy could be extracted from the full text of the 
documents and made available for browsing. 
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• The format of any of these browsers, or of the documents themselves 
when they were displayed, or of the search results list, could all be 
altered by appropriate "format" statements. 
Skilled users could add any of these features to the collection by 
making a small change to the information presented during the "Configuring 
the collection" stage. 
2.10. FACILITIES PROVIDED BY GREENSTONE DIGITAL 
LIBRARY SOFTWARE 
The various facilities provided by greenstone digital library software 
are as follows: 
Accessible via web browsers 
Collections are accessed through a standard Web browser. The browser 
is used for both local and remote access - whether Greenstone is running on 
user own personal computer or on a remote central library server. 
Runs on Windows and Unix 
Collections can be served on either Windows (3.1/3.11, 95/98, 
NT/2000) or Unix (Linux, SunOS, OS/X). Any of these systems serve 
Greenstone collections over the Internet using either an integrated built-in 
Web server or an external Web server. 
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Full-text and fielded search 
Users can search the full text of the documents, or choose between 
indexes built from different parts of the documents. Queries can be ranked or 
Boolean; terms can be stemmed or unstemmed, case-folded or not. 
Flexible browsing facilities 
The user can browse lists of authors, lists of titles, lists of dates, 
hierarchical classification structures, and so on. Different collections offer 
different browsing facilities. 
Creates access structures automatically 
Searching and browsing structures are built directly from the 
documents themselves: no links are inserted by hand. If new documents in the 
same format become available, they can be merged into the collection 
automatically. Existing hypertext links in the original documents, leading 
both within and outside the collection, are preserved. 
Makes use of available metadata 
Metadata forms the raw material for browsing indexes: it may be 
associated with each document or with individual sections within documents. 
Metadata must be provided explicitly (often in an accompanying spreadsheet) 
or derivable automatically from the source documents. The Dublin Core 
scheme is used, with provision for extensions. 
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Plugins and classifiers extend the system's capabilities 
Plugins can be written to accommodate new document types. 
Classifiers can be written to create new kinds of browsing indexes based on 
metadata. 
Multiple-language documents 
Unicode is used throughout the software, allowing any language to be 
processed in a consistent manner, and searched properly. On-the-fly 
conversion is used to convert from Unicode to an alphabet supported by the 
user's Web browser. A "language identification" plugin allows automatic 
identification of languages in multilingual collections, so that separate indexes 
can be built. 
Multiple-language user interface 
The interface can be presented in multiple languages. 
Multimedia collections 
Greenstone collections can contain text, pictures, audio and video 
clips. Most non-textual material is either linked in to textual documents or 
accompanied by textual descriptions (ranging from figure captions to 
descriptive paragraphs) to allow full-text searching and browsing. However, 
the architecture is general enough to permit implementation of plugins and 
classifiers for non-textual data. 
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Classifiers allow hierarchical browsing 
Hierarchical phrase and key phrase indexes of text, or indeed any 
metadata, can be created using standard classifiers. 
Designed for multi-gigabyte collections 
Collections can contain millions of documents, making the Greenstone 
system suitable for collections up to several gigabytes. Compression is used to 
reduce the size of the indexes and text. Small indexes have the added bonus of 
faster retrieval. 
New collections appear dynamically 
Collections can be updated and new ones brought online at any time, 
without bringing the system down; the process responsible for the user 
interface will notice (through periodic polling) when new collections appear 
and add them to the list presented to the user. 
Collections can be published on CD-ROM 
Greenstone collections can be published, in precisely the same form, 
on a self-installing CD-ROM. The interaction is identical to accessing the 
collection on the Web (Netscape is provided on each disk) - except that 
response times are faster and more predictable. For collections larger than one 
CD-ROM, a multi CD-ROM solution has been implemented. 
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Distributed collections are supported 
A flexible process structure allows different collections to be served 
by different computers, yet be presented to the user in the same way, on the 
same Web page, as part of the same digital library. The Z39.50 protocol is 
also supported, both for accessing external servers and (under development) 
for presenting Greenstone collections to external clients. 
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4 A 
CHAPTER-III 
3. MAKING GREENSTONE COLLECTION 
The simplest way to build new collections is to use greenstone's 
"librarian" interface (GLI). This allows user to collect sets of documents, 
import or assign metadata, and build tern into a greenstone collection. It 
supports five basic activities, which can be interleaved but are nominally 
undertaken in this order. 
- Copy documents form the computer's file space, including existing 
collections, into the new collection. Any existing metadata remains 
"attached" to these documents. Documents may also be gathered 
from the web through a built-in mirroring facility. 
- Enrich the documents by adding further metadata to individual 
documents or groups of documents. 
- Design the collection by determining its appearance and the access 
facilities that it will support. 
- Build the collection suing greenstone. 
- Preview the newly created collection, which will have been 
installed on user Greenstone home page as one of the regular 
collections. 
The librarian interface allows to add what people call "external" 
metadata to documents; metadata pertains to the documents as a whole. But 
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docunicnls often need to be structured into section and subsections, and 
"internal" metadata might be associated with each part. In Greenstone, source 
documents can be tagged with this information. 
Finally, an alternative way of building collection is provided by the 
collector, which helps user to create new collection, modify or add to existing 
ones, or delete collections. It predates the librarian interface, and for most 
practical purposes the librarian interface should be used instead of the 
collector. 
3.1. The librarian's interface 
To convey the operation of Greenstone's librarian interface, let's work 
through a simple example. Figures 1 to 12 are screen snapshots at various 
points during the interaction. This example uses documents in the DLIS 
Bound Journals. For expository purposes, the walkthrough takes the form of a 
single pass through the steps listed above. A more realistic pattern of use, 
however, is for users to switch back and forth through the various stages as 
Ihc task proceeds. 
The librarian interface can be run in one of four modes: Librarian 
Assistant, Librarian, Library Systems Specialist and Expert. Modes control 
the level of detail within the interface, and can be changed through 
'preferences' in the 'file' menu. The walkthrough in this section assumes that 
the librarian interface is operating in the default mode, Librarian. 
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Figure 1. Starting a new collection 
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Figure 2. Selection of metadata for new collection 
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Figure 3. Exploring the local file space 
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Figure 4. Filtering the file trees 
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Figure 5. Assigning metadata using Enrich view 
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i|:iGreenstone 1 ibrarian Interface Mode: Librarian Collection: dlis (dlis) 
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Figure 7. Designing the collection 
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SiOreenstone Librarian Interface Mode: Librarian Collection: dlis (dlis) 
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Figure 8. Specifying which plug-ins to use 
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Figure 9. Configuring arguments to a plug-in 
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Figure 10. Creating Index for new collection 
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Creating an index based on document:dlis.IssHe„. 
Figure 11. Getting ready to create new collection 
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Figure 12. Previewing the newly built collection 
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3. 2. Getting started 
Launch the librarian interface under windows by selecting Greenstone 
digital library from the programs section of the start menu and choosing 
librarian interface. 
To begin a user must either open an existing collection or start a new 
one. (Figure 1) shows the user in the process of starting a new collection. 
User has selected new from the file menu and begun to file out general 
information about the collection-its title, the E-mail address of the person 
responsible for it, and a brief description of the content-in the popup window. 
The collection title is a short phrase used throughout the digital library to 
identify the collection's content. When user types the title, the system assigns 
a unique mnemonic identifier, the collection "name", for internal use. The E-
mail address specifies the first point of contact for any problems encountered 
with the collection. 
The brief description is a statement describing the principles that 
govern what is included in the collection. It appears under the heading About 
this collection on the collector's initial page. 
At this point, the user decides whether to base the new collection on 
the same structure as an existing collection, or to build an entirely new kind of 
collection. In (Figure 1) user has chosen to base it on the DLIS Bound 
Journals (Figure 2) subset collection. This implies that the "DLIS Bound 
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Journals" metadata set (Figure 2) which is used in this collection will be 
sued for the new collection. 
The DLIS Bound Journals metadata set contains these items: 
Title 
Author 
Journal 
Publisher 
ISSN 
Year 
Volume 
Issue 
Accession 
Place 
Keyword 
If, instead, the user had chosen "new collection" at this point, user 
would be asked to select what metadata sets be used in the new collection. 
Three standard sets are pre-supplied: Dublin core, the DLS metadata set, and 
a set that comprises metadata elements extracted automatically by Greenstone 
from the document in the collection. The user can also create new metadata 
sets using "Greenstone Editor for Metadata Sets " menu. 
Several different metadata sets can be associated with the same 
collection; the system keeps them distinct (so that, for example, documents 
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can have both a Dublin core title and a DLS Title.) the different sets are 
clearly distinguished in the interface. Behind the scenes, metadata sets are 
represented in XML. 
3. 3. Assembling the source material 
After clicking the OK button on the "new collection" popup, the 
remaining part of the interface, which was grayed out before, becomes active. 
The gather panel, selected by the eponymous tab of (Figure 1), is displayed 
initially. This allows the user to explore the local file space and existing 
collections, gathering up select documents for the new collection. The panel is 
divided into two sections, the left for browsing existing structures and the 
right for the documents in the collection. 
Operations available at this stage include: 
• Navigating the existing file structure hierarchy, and the one being 
created, in the usual way. 
• Dragging and dropping files into the new collection. 
• Multiple selections of files. 
• Dragging and dropping entire sub-hierarchies. 
• Deleting document from the nascent collection. 
• Creating new sub-hierarchies with in the collection. 
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• Filtering the flies that are visible, in both the local file system and 
the collection, based on predetermined groups or on standard file 
matching terms. 
• Invoking the appropriate program to display the contents of the 
selected file, by double-clicking it. 
Care is taken to deal appropriately with name clashes when files of the 
same name in different parts of the computer's directory structure are copied 
into the some folder of the collection. 
In (Figure 3) the user is using the interactive file tree display to 
explore the local file system. At this stage, the collection on the right is 
empty; user populates it by dragging and dropping files of interest form the 
left to the right panel. Such files are "copied" rather than "move": so as not to 
disturb the original file system. The usual techniques for multiple selection, 
dragging and dropping structuring the new collection by creating 
subdirectories ("folders"), and deleting files form it by moving them to a 
trashcan, are all available. 
Existing collection are represented by a subdirectory on the left called 
"Greenstone collections" which can be opened and explored like any other 
directory. However, the documents there in differ form ordinary files because 
they already have metadata attached, and this is preserved when they are 
moved into the new collection. Conflicts may arise because their metadata 
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may have been assigned using a different metadata set from tlie one in use for 
the new collection, the user must resolve these. 
When large file sets are selected, dragged, and dropped into the new 
collection, the copying operation may take some time-particularly if metadata 
conversion is involved. To involved progress, the interface shows which file 
is being copied and what percentage of files has been processed. 
Special facilities are provided for dealing with large file sets. For 
example, the user can choose to filter the file tree to show only certain files, 
using a dropdown menu of file types displayed underneath the trees. In 
(Figure 4), only the Word files are being shown. 
3. 4. Enriching the documents 
The next phase in collection building is to enrich the documents by 
adding metadata. The enrich tab brings up a new panel of information (Figure 
5), which shows the document tree representing the collection on the left and 
on the right allows metadata to be added to individual documents, or groups 
of documents. 
Document that are copied during the first step come with any 
applicable metadata attached. If a document is part of Greenstone collection, 
previously defined metadata is carried over to the new collection. Of course, 
this new collection may have a different metadata set, or perhaps just a subset 
of the defined metadata, and only metadata that pertains to the new 
collection's set is carried over. 
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I'lie enrich panel allows metadata values to be assigned to document in 
the collection. For example, new value can be added to the set of existing 
value for an element. If the element's values have a hierarchical structure, 
the hierarchy can be extended in the same way. 
Metadata values can also be assigned to folders, in just the same way. 
Documents in these folders or which this metadata is unspecified inherit the 
metadata values. However, they can subsequently be overridden by supplying 
different ones for the document itself 
Operation at this stage include: 
• Assigning new and existing metadata values to documents. 
• Assigning metadata to an individual documents. 
• Assigning metadata to a folder (this is inherited by all documents in 
the folder, including those in nested folders). 
• Assigning hierarchical metadata, whose structure can be 
dynamically updated if required. 
• Editing or updating assigned metadata. 
• Reviewing the metadata assigned to a selection of files and 
directories. 
In (Figure 5) the user has selected the folder vol.38 no.l impact and 
assigned "New Delhi" as its Place metadata. The button of updating and 
removing metadata become active depending on what selections have been 
made. 
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The panel in (Figure 6) allows the user to edit metadata sets. Here, the 
user is looking at the Accession element of the DLIS Bound Journals set. 
The values of this element form a hierarchy, and the user is examining, and 
perhaps changing, the list of values assigned to it. The same panel also 
allows user to change the "profile" for mapping elements of one metadata set 
to another. This profile is created when importing documents from collection 
that have pre-assigned metadata. 
3. 5. Designing the collection 
The design panel (Figures 7-9) allows user to specify the structure, 
organization, and presentation of the collection being created. As noted 
earlier, the result of this process is recorded in a "collection configuration file, 
" which is Greenstone's way of expressing the facilities that a collection 
requires. This step involves a series of separate interaction screens, each 
dealing with one aspect of the collection design. In effect, it serves as a 
graphical equivalent to the usual process of editing the configuration file 
manually. 
Operations include in designing the collection: 
• Reviewing and edition collection-level metadata such as title, 
author and public availability of the collection. 
• Defining what fiiU-text indexes are to be built. 
• Creating sub-collections and having indexes built for them. 
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• Adding or removing support for predefined interface languages. 
• Constructing a list of plug-ins to be used, and their arguments. 
• Presenting the list to the user of review and modification. 
• Configuring individual plug-ins. 
• Constructing a list of "classifiers," their arguments, assignment and 
configuration. 
• Assigning formatting strings to various controls within the 
collection, thus altering it s appearance. 
• Reviewing the metadata sets, and their elements, used in collection. 
In (Figure 7) the user has clicked the design tab and is reviewing the 
general information about the collection, entered when the new collation was 
created. On the left are listed the various facets that the user can configure: 
general, document plug-ins, search types, search indexes, partition indexes, 
cross- metadata sets. Appearance and functionality varies between these. For 
example, clicking the plug-in button brings up the screen shown in (Figure 
8), when allows user to add, remove or configure plug-ins and change the 
order in which the plug-ins are applied to documents. 
Plug-ins and classifiers have many different arguments or "options" 
that the user can supply, the dialog box in (Figure 9) shows the user 
specifying arguments to some of the plug-ins. The grayed-out fields become 
active when the user adds the option by clicking the tick-box beside it. 
74 
*^€waiin^^teensiotte^eoUeeU(ui/ 
Because Greenstone is a continually growing open-source system, the number 
of options tends to increase as developers add new facilities. To help cope 
with this, Greenstone has a "plug-in information". In (Figure 10) Indexes are 
assigned to the new collection. 
Utility program that lists the option available for each plug-in, and the 
librarian interface automatically invokes this to determine what option to 
show. 
This allows this interactive user interface to automatically deep pace 
with developments in the software. 
3. 6. Building the collection 
The create panel (Figure 11) is used to construct a collection based on 
the documents and assigned metadata. The brunt of this work is borne by the 
Greenstone code itself The user controls this external process through a series 
of separate interaction screens, each dealing with the arguments provided to a 
certain stage of the creation process. 
The user observes the building process though a window that shows 
not only the text output generated by Greenstone's importing and index-
building scripts, but also progress bars that indicate the overall degree of 
complete of each script. 
(Figure 11) shows the create view. At the top are shown some options 
that can be applied during the creation process. The user selects appropriate 
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value for the options. This figure illustrates a popup "tool tip" that is available 
throughout the interface to explain the function of each argument. 
When satisfied with the arguments, the user clicks Build Collection. 
Greenstone continually prints text that indicates progress, and this is shown 
along with a more informative progress bar: 
3.7. Previewing 
The preview collection button (Figure 11) is used to view the 
collection that has been built. Clicking this button launches a web browser 
showing the home page of the collection (Figure 12). In practice, previewing 
often shows up deficiencies in the collection design, or in the individual 
metadata values, and the user frequently returns to earlier stages to correct 
these. This button becomes active once the collection has been created the 
newly created collection will also have been installed on you Greenstone 
home page as one of the regular collection. 
3.8. Digitization of the bibliographic information and abstracts of the 
dissertations (1972-1987) and bound journals using Greenstone 
3.8.1. Selection of the problem 
The problem for the present study is entitled ''Digitization of 
Dissertations (1972-1987) and Bound Journals using Greenstone". 
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3.8.2. Selection of the dissertations and journals 
The dissertations (1972-1987) available in the seminar library have 
been selected for the digitization by the investigator. Due to the limitation of 
the time among bound volumes of journals, investigator has selected only two 
bound journals such as Library Herald (V-43 and V-41) and ILA Bulletin (V-
38 and V-35) for the digitization. 
3.8.3. Bibliographic information and abstracts of the dissertations 
In the third step, the bibliographic information along with abstracts of 
the dissertations have been prepared. 
3.8.4. Bibliographic information and abstracts of the bound journals 
In the fourth step, the bibliographic information along with abstracts of 
the bound journals have been prepared. 
3.8.5. Creation of Metadata 
Assignment of metadata or in simple terms cataloguing of the digital 
collection is one of the most important steps in developing a digital library. 
The information seeking behaviour of different users may be different. 
Therefore it is necessary that the metadata is assigned keeping all the 
possibilities in mind. 
In this step, metadata for dissertations and bound journals have been 
prepared. 
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In Greenstone, There are already a number of metadata sets are 
available such as Doublin Core. But they do not fulfill the requirements 
because some elements are not available in the existing metadata sets. 
So, two different metadata sets have been created, one for the 
dissertations and other for the bound volumes of the journals. These metadata 
sets arc DLIS Dissertation and DLIS bound journal. 
METADATA SETS 
• DLIS Dissertation 
In this metadata set, various elements have been created which are as 
follows: 
a. Title 
b. Supervisor 
c. Author 
d. Accession number 
e. Year 
f Location 
g. Type of the study 
• DLIS Bound Journal 
In this metadata set, various elements have been created which are as 
follows: 
a. 7"itle 
b. Author 
c. Journal 
d. Publisher 
e. ISSN 
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f. Year 
g. Volume 
h. Issue 
i. Place 
j . Keywords 
k. Accession 
3.8.6. Development of the collection 
In this step the bibliographic information along with abstracts of 
dissertations and bound journals have been uploaded on the Greenstone. 
The various steps that have been followed in the process of digitization 
are as follows: 
Copy documents from the computer's file space. 
Enrich the documents by adding metadata to individual documents. 
Design the collection by determining its appearances and the access 
facilities that it will support. 
Build the collection using Greenstone. 
Preview the newly created collection, which will have been installed 
on Greenstone home page as one of the regular collection. 
3.8.7. Link 
The collections that are uploaded on the Greenstone are automatically 
linked to the user interface from where user can conduct search and make 
query. 
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CHAPTER-IV 
4. CONCLUSION 
The present project "Digitization of the Dissertations (1972-1987) 
and Bound Journals using Greenstone" is a practical attempt to digitize the 
bibliographic information along with abstracts of the dissertations (1972-
1987) and some bound volume of the journals. The bound journals, which 
are taken for this project, are Library Herald (V.43 and V.41) and ILA 
Bulletin (V.38 and V.35). The digital database also covers the full text of the 
collection of dissertations submitted in the year of 2005. The digital database 
of dissertations and bound journals is very useful for the students, research 
scholars and teachers of the department. 
4.1. RESULTS OF THE PROJECT 
The results of the project are as follows: 
• The bibliographic information along with abstracts of the 
dissertations (1972-1987) has been made available in digital 
format. 
• The bibliographic information along with abstracts of the bound 
journals, i.e. Library Herald (V.43 and V,41) and ILA Bulletin 
(V.38 and V.35) have been made available in digital format. 
• The digital database of the dissertations and bound journals are 
now available for searching. 
4.2. SEARCHING METHODS FOR ACCESS DIGITAL LIBRARY 
The digital database of the bibliographic information along with 
abstracts of the dissertations (1972-1987) and bound journals (ILA Bulletin 
and Library Herald) have been made available for searching to the users. It 
can be access by various searching techniques, which are as follows: 
4.2.1. FINDING INFORMATION 
Greenstone digital library systems usually comprise several separate 
coiiections-for example, computer science technical reports, literary works, 
Internet FAQ's, magazines. There will be a home page for the digital library 
system, which allows user to access any publicly accessible collection; in 
addition, each collection has its own "about" page that gives information 
about how the collection is organized and the principles governing what is 
included in it. 
(Figure 1) shows a screenshot of the "DLIS Bound Journals" 
collection supplied with the Greenstone software; let's use it as an example 
to describe the different ways of finding information. 
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Figure 1. Using DLIS Bound Journals 
The "search ... titles a-z ... filenames" bar underneath gives access to 
the searching and browsing facilities. The leftmost button is for searching, 
and the once to the right of it-four, in this collection-evoke different 
browsing facilities. 
• How to find information 
A user can search for particular words (Figure 2) that appear in the 
text from the "search" page. The search page can be reached from other 
pages by pressing the search button. User can access publications by title by 
pressing the title a-z button (Figure 3). 
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Figure 3. Access collections by title 
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This brings up a list of books in alphabetic order. User can access 
publications by organization by pressing the organization button. This brings 
up a list of organizations. 
• Search for particular words 
From the search page, a user can make query by following simple 
steps: 
- Specify what units user wants to search. 
- Say whether user want to search for all or just some of the words. 
- Type in the words user want to search for into the query box. 
- Click the Begin Search button. 
When user make query, the titles of up to twenty matching documents 
will be shown. There is a button at the end to take user on to the next twenty. 
From there user will find buttons to take on to the third twenty or back to the 
first twenty, and so on. 
Click title of any document, or the title icon beside it, to open it. The 
icon may show a book, or a folder, or a page: it will be a book icon if user is 
searching books; otherwise if user is searching sections it will be a folder or 
page icon. 
• Search terms 
Whatever user type into query box is interpreted as a list of words 
called "search terms". Each search term contains nothing but alphabetic 
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cliaracicis and digits. Terms are separated by white space. If any other 
ciiaractcrs such as punctuation appear, they serve to separate terms just as 
though they were spaces. And then they are ignored. 
• Query type 
There are two different icinds of query: 
- Query for all the words. These look for the documents that contain 
all the words user has specified. 
- Queries for the some of the words. Just list some terms that are 
likely to appear in the documents user is looking for. Documents 
are displayed in order of how closely they match the query. 
• Advanced search features 
While the above is enough to meet most searching needs, some more 
advanced search features are provided. These are activated from the 
Preferences Page, which is reached by clicking the Preferences button at the 
top of the page. 
• Case sensitivity and stemming 
When user specifies search terms, user can choose whether upper and 
lower case must match between the query and the documents: this is called 
"case sensitivity". Users can also whether to ignore word ending or not: this 
is called "stemming". 
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Under Search options on the Preferences page there is a pair of 
buttons labeled ignore case differences and upper/lower case must matches; 
these control the case sensitivity of user's queries. Below is a pair of buttons 
labeled ignore word endings and whole word must match: these control 
stemming. 
• Phrase searching 
If user query includes a phrase in question marks, only documents 
containing that phrase, exactly as typed, will be returned. 
Phrases are processed by a post-retrieval scan. First the query is 
issued in the normal way all the words in the phrase are included as search 
terms-and then the documents returned are scanned to eliminate those in 
which that phrase does not appear. 
During the post-retrieval scan, phrases are checked just as they are, 
including any punctuation. 
• Advanced query mode 
In advanced query mode, which can be selected on the Preferences 
Page, the queries for all of the words are actually Boolean queries. They 
consist a list of terms Joined by logical operators & (and), I (or), and ! (not). 
Absent operators between search terms are interpreted as & (and): thus a 
query without any operators returns documents that match all the terms. 
If the words AND, OR, and NOT appear in user query they are 
treated as ordinary search terms, not operators. 
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• Using search history 
When user switch on the "search history" feature on the Preferences 
page will be shown last few searches, along with a summary of how many 
results they generated. Click the button beside one of the previous searches 
to copy the text into the search box. This makes it easy to repeat slightly 
modified versions of previous queries. 
4.3. SUGGESTIONS 
The present study puts forward the following suggestions for the 
improvement of the digital database: 
• The full icxl of all the submitted dissertations in the seminar library 
should be included in the digital database. 
• Digitization of Indian journals may be continued by adding more 
journals in the digital database. 
• It would be better to use latest version of the Greenstone software for 
digitization of dissertations and bound volume of journals. 
• A link may be established for the digital database with the official 
website of the department, (http://www.dlisamu.org). 
• Printing facility may be made available for the user to get print out of 
the digital database. 
• The necessary step to be taken for the current digital library available 
on the web. 
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